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Input and Output

] { @ I
* Java 11N classes ﬁﬂlclgflﬂ‘u 1/0 onilu

1Y v 9

— Stream U89 input 1 output ‘ﬁi]ﬂmiﬂ‘]J"UE)ya 8 bit binary (source U4 Ep)
destination 1151 byte data)
+ NN class ‘ﬁ'ﬁwaﬂmﬂ InputStream 9% read () method ‘ﬁ%ﬁhu bytes %30 array U034
bytes
* 10 class ﬁﬁummm OutputStream 923 write () method ‘ﬁi}z@au bytes L) array

VD9 bytes

[ @

— Reader/Writer classes 19011311 String 116¢ 16-bit Unicode character

o ~ A A A o [ £ 9 9
o Java 83191781 class DU mwummﬁzmﬂiumimmun‘u /0 %Qﬁi’)ﬂ‘]ﬂ
1 ] 9 9
UTIUND /O classes VAU
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NUGIMINNUYDI Stream

InputStream Class Hierarchy

Client
Client M read()
read( ) y
Filter FilterInputStream
filter
1
read() 1| Node InputStream
0 [ o +
1 MDY DIUVN file
InputStream 0 e «—
0 01011010 a Stream
—
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InputStream

ByteArrayInputStream SequencelnputStream

FileInputStream ObjectInputStream

PipedInputStream FilterInputStream

DatalnputStream PushBackInputStream

BufferedInputStream LineNumberInputStream
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InputStream

H 9
* InputStream 114 abstract class N1152nOUAIY methods fio 11/1

int read () throws IOException
« 1113914 1 byte 910 input

— int read (byte [ ] buffer) throws IOException
. Mmseu array U94 bytes 1 input

— long skip (long n) throws IOException
« imsnszlaatnuly n bytes

— int available () throws I[OException

. Wmvnafidamaelien

— void close () throws IOException

o a\|
« 11mM3Ya stream
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InputStream Categories

' Y I '
* 979UV InputStream 1doomiu 2 GEY

- Physical Input Streams : 51UTDYAVINUHAIOL input 939 (15U buffer,
file, LLag pipe)

ByteArrayInputStream (Byte [ ] buffer)

ByteArrayInputStream (Byte [ ] buffer, int offset, int count)

FileInputStream (File )

— FileInputStream (String filename)

PipedInputStream(PipedOutputStream p)
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InputStream Categories (ﬂ'ﬂ)

* Virtual Input Streams : ﬁ’aw‘inmvﬁaﬂmﬁu physical input stream L‘Iﬁ’é]
$0 iiinvenenthi nazanuazainlums s
« SequencelnputStream ¥11N15A1® 2 input streams 14192871
« ObjectInputStream $1101581 serialized object

« FilterInputStream 148% subclasses V93U
— PushbackInputStream vouliimsau input ﬁi:)'mui’{anﬁumcj buffer

— BufferedInputStream %1011581U970 input stream Tudnuaiz block iiverinszansmwlums
1Y

~  DatalnputStream 33811415811 primitive data type ttifaadiony, sbit 161514 primitive mafidoams
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OutputStream Class Hierarchy

OutputStream
ByteArrayOutputStream SequenceOutputStream
FileOutputStrea ObjectOutputStream
PipedOutputStream FilterOutputStream
DataOutputStream PrintStream
BufferedOutputStream
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OutputStream

v 9
*  OutputStream 114 abstract class N1)52n9VA28 methods fio 11/H

void write (int b) throws IOException

« MIMSUaY 1 byte

void write (byte [ ] buffer) throws IOException

« 113 TeY array V04 bytes

— void flush () throws IOException

- 1msila output Navinavang buffer

— void close () throws IOException

o =)
+ 11mM3Ya stream
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Type of OutputStream

« lunemenauiuny InputStream Y OutputStream ﬁﬁi’)ﬂﬂa’i’)\i
— ByteArrayOutputStream () // buffer default size = 32 bytes
— ByteArrayOutputStream (int size) // buffer mmumﬁﬁmuﬂ
— FileOutputStream (File f)
— FileOutputStream (String filename)

— PipedOutputStream (PipedInputStream p)
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File Object

[

+  File class 1T class fi¥aM3 i file Taoflazd method w199 Fr0Hoya
A file 11
« @319 File Object (210 java.io package) e
— File infile = new File (“sample.data’) ;

. Taeldreveq file NAIN158 114154 argument ¥4 constructor

— File infile = new File
(“C :\\ Lecture \ \ java \ \ Starbucks \ \ ¢, “sample.data”) ;
* 321 directory YN file 14 Window Platform

« 11 Unix 19 / Lecture / java/Satrbucks/

— WINB19dA file filaidiog File Object 93gn set 1w nun
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File Object

- File Object 8131501791994 directory 1Aa 28
File directory = new File (. . \\ test”) ;
String filename [ ] = directory.list () ;
for(intj=0; j < filenam.length; j++)
System.out.println (filename [j ]) ; 3
. azmmnammaau"lﬁ'ﬁ File Object 111491904 File 130 Directory 1qgl
1381 isFile () method
File file = new File (““. . \\ test”) ;
if (file.isFile () )
System.out.println (“[ am a file ) ;
else

System.out.println (“[am a directory”) ;
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File Utilities

Directory listing

¢ File names :

— getName (), getPath (), getAbsolutePath (), getPaent ( ), renameTo (File)

* File Tests (return boolean)

— exists (), canWrite ( ), canRead (), isFile (), isDirectory (), isAbsolute ( )

¢ File Information

— lastModified (), length (), delete ()

* Directory

import java.io. * ;
public class DirList {
public stat‘i{c void main (Stringargs[]) {
try
File path = new File (“ . *);
String [ ] list ;
if (args.length = =0)
list = path.list () ;
else
list = path.list (new DirFilter (args [0]) ) ;
for(int i=0; i < listlength; i++ {
System.out.println (list [i] ) ;

} catch (Exception e)
e.printStackTrace () ;

) ¥
— mkdir (), list () }
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DirFilter FileDialog Object
. . . . . . . . . 4 v IYq ¥ 4 =
Class DirFilter implements FilenameFilter { - 149 FileDialog Object 11 java.awt package Lo 1% ﬁi%Lﬁﬂﬂcﬁ@ file 1199
String filter ; directory
DirFilter (String str) { filter = str; } 2
public boolean accept (File dir, String name) { * Object UNDY 2 modes :
String f = new File (name). getName () ; — LOAD : ie111115911 data 910 file Tigniaon uag
return f.indexOf (filter) 1=-1; FileDialog fileBox = new FileDialog/mainWindow ;
} “Open”, FileDialog. LOAD) ;
} L :
— SAVE : tieh1ms1¥au data aslu file igniaon
FileDialog fileBox = new FileDialog (mainWindow,“Save As”, FileDialog. SAVE) ;
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MIMNUNY physical I/O streams M08 FileOutputStream

A A ' A A Y Y Y . . a Y A
o ININITDIUNTOIVYU file 1d519zdeeaii java stream objects ¥iala *  Output MWILUDYAYUA bytes
a & A o o
PUAK Y tazirou o9 unY source (Le., file) . 19819 (TestFileOutputStream)
— Stream = source UDY30 destination 1151 byte data = sequence UDJ data File outFile = new File (“sample.dat”) ;

items Tag1n@iinga 8-bit bytes FileOutputStream outStream = new FileOutputStream

- Mmseruan input stream (source U913 data) ﬁ?ﬂ@ﬂumd output (outFile) ;
stream (destination U9 data) byte [ ] byteArray = {10, 20, 30, 40, 50, 60, 70, 80} ;
_ gutunse file szidon Tasiy input stream 12z M3AeY file o1 Toaf outStream.write (byteArray) ;
output stream outStream.close () ;

- v litla file Yoya019TM gm0 data caching
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TestFileOutputStream.java FileInputStream

import java.io.*; v v

- 1 o U Q/ QU 5 =
class TestFileOutputStream { . Gl,umimu data wmﬂu program MUYUADUNAUNUNUNITIVIU

public static void main(String args[]) throws IOException {

// create a File object . @70819 (TestFileOutputStream)

File outFile = new File(“sample.data”);

/I associate outFile to a new FileOutputStream object File inFile = new File (“sample.dat”) ;

FileOutputStream outStream = new FileOutputStream(outFile); . . . Lo

I/ prepare output data FileInputStream inStream = new FilelnputStream(inFile) ;

byte[] byteArray = {10, 20, 30, 40, 50, 60, 70, 80};
/I write the whole byte array at one to the file
outStream.write(byteArray); byte [ ] byteArray = new byt [filesize] ;
// output the first and 4th byte
outStream.write(byteArray[0]);
outStream.write(byteArray[3]);
/I class the stream
outStream.close(); inStream.close () ;

int filesize = (int) infile.length () ;

inStream.read (byteArray) ;

}
}
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Data Conversion for write

Data Conversion for read

- 151@111591 data conversion tWaNazIMse KTV UToYAAA file
Téias
File outFile = new File (“sample.dat”) ;

FileOutputStream outStream = new FileOutputStream(outFile) ;
byte [ ] byteArray = { (byte) ‘J”,

. 11190 11NAY vinAeIMsuanswatily character 15191 conversion type
3 T g’J Yy 3| U
cast 910 byte (54 char hiwuiiuazlvinuiuday

File inFile = new File (‘“sample.dat”) ;
FileInputStream inStream = new FileInputStream(inFile) ;

int filesize = inFile.length () ;

(byte) ‘a’, Type cast byte [ ] byteArray = new byte [filesize] ;
(byte) v’ characters to bytes inStream.read (byteArray) ;
(byte) ‘a’ }; for (int j=0; j <filesize; j++)

outStream.write (byteArray) ; System.out.println ( ( charf byteArray [j]) ;

outStream.close () ; inStream.close () ; Type cast byte to char ioUAAINE
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Q W o
MINANUNY Virtual I/O Streams TestDataOutputStream

A o A I Y .
o @W50NILNINT convert data type DU 9 11U byte 4 (e.g. int = 4 byte)

P

MINUATUADUMININUGIBIN
. = . y A q9 v o

* java 784 DataOutputStream object PnelFlumsdy primitive data
type

. @989 (TestDataOutputStream)
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import java.io.*;
class TestFileOutputStream {
public static void main(String args[]) throws I0Exception {

File outFile = new File(“sample.dat”);
FileOutputStream outFileStream = new FileOutputStream(outFile);
DataOutputStream outDataStream = new DataOutputStream(outFileStream);
outDataStream.writeInt(987);
outDataStream.writeLong(1234L);
outDataStream.writeFloat(1.1f);
outDataStream.writeDouble(234.8);
outDataStream.writeChar(‘A’);
outDataStream.writeBoolean(true);
outDataStream.close();

}
}
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VU U d
ANUANNUEVUDI outFile, outFileStream, outDataStream

File outFile = new File(“sample2.dat™);
FileOutputStream outFileStream = new FileOutputStream(outFile);
DataOutputStream  outDataStream = new DataOutputStream(outFileStream);

writelnt
writeFloat writeDouble

ANUD4 Primitive data type
gﬂﬁlﬂuiu outDataStream

outDataStream

A1U04 Primitive data type 9

<
v uauilu sequence U9 bytes
outFileStream

] Byte gniveu 14 file
outFile | gample2.dat
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TestDatalnputStream

import java.io. * ;
class TestDatalnputStream {
public static void main (String args []) throws IOExcepttion {
File inFile = new File (“sample2.dat”) ;
FilelnputStream inFileStream = new FilelnputStream
(outFile) ;
DatalnputStream inDataStream = new DatalnputStream
(outFileStream) ;
System.out.println (inDataStream.readInt () ) ;
System.out.println (inDataStream.readLong () ) ;
System.out.printin (inDataStream.readFloat () ) ;
System.out.printin (inDataStream.readDouble () ) ;
System.out.println (inDataStream.readChar () ) ;
System.out.printIn (inDataStream.readBoolean () ) ;
inDataStream.close () ;

}
}
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WU e d
ANUANNUDVO inFile, inFileStream, inDataStream

File inFile = new File(“sample2.dat”);
FilelnputStream inFileStream = new FilelnputStream(inFile);
DatalnputStream inDataStream = new DatalnputStream(inFileStream);
readnt
readFloat readDouble ] o
m‘ll’;m Primitive data type
2N91UN inDataStream
inDataStream
A1UDN sequence VDN bytes

< .
v gnulaudlu Primitive data type
inFileStream

] Byte §N91U1N file

inFile | gample2.dat

Lecture 10 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 27

Reader / Writer

v v (9 3 ! . .
1y Java @dnysuazavesdnysinueg1ugues Unicode (16 bits)

character Tagivailuaussnguldinasgiu 150-8859-1

. I 1 { o [ .
* Reader / Writer L‘]JL!ﬂQlJGIJEN class ni1nuny Unicode

. FunanmsiLdes class a4 9 Nanyae 1ndIReaNY input 1ag output

streams

Lecture 10 Java Programming Language/ Copyright 2000 by V.Rujivorakul

Page 28




Reader Class Hierarchy

Reader

Writer Class Hierarchy

Writer

» StringWriter
BufferedReader StringReader BufferedWriter PrintWriter
CharArrayReade PipedReader CharArrayWrite PipedReader
FilteredReader InputStreamReader FilteredWriter OutputStreamWriter
PushBackReader FileReader FileWriter
Lecture 10 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 29 Lecture 10 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 30
Binary VS Text File PrintWriter

9 '
M FileOutputStream 481¢ DataOutputStream objects @ 9 binary file U
a K g < .
ao tiiovoyagnny 113 binary

o d d .
aunsahmsmudeyalugl Ascir Tasmsulasldii string data 187
=KX a3
A

{ g 1
file MinuToyalUgUUDI ASCIT 58NN textfile

1 9 . 1 Y
Textfile @1315001U1 oW1 1A 14 text editor 144 notepad 19

. iq ¥ ) . .
Object N1F1UMTA314 textfile D PrintWriter
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PrintWriter supports (e 2 output methods : print Li@% println
a  dg
annsaly primitive data type nﬂ%umﬂu argument U®J method
A o o 1 1 q’j IS ' A o =
Tagnauazihmsudasauaniudy string noUNIZRIMIAoU

TuM 3319 PrintWriter object 15U1R8I7D DataOutputStream A0IN1T

[
FileOutputStream 11l argument
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TestPrintStream

import java.io. * ;
class TestPrintStream {
public static void main (String args [ ] ) throws IOException {
File outFile = new File (“sample3.dat “) ;

FileOutputStream outFStream = new FileOutputStream outFile) ;

PrintWriter outStream = new PrintWriter (outFStream) ;
outStream.printin (987) ;

outStream.printin (1234L) ;

outStream.printin (1.1f) ;

outStream.printin (231.8) ;

outStream.printin (*A’) ;

outStream.printin (true) ;

outStream.close () ;

Read Text File

« lum3eu textfile 15119 FileReader 11a¢ BufferedReader objects

. ANUFUNUTIZHIN FileReader 11 BufferedReader (MHDUAUAY

[ [

4 o
UNUTUDN FilelnputStream N1 DatalnputStream

* 13 setup
File inFile = new file (“sample3.dat”) ;
FileReader fReader = new FileReader (infile) ;

BufferedReader bufReader = new BufferedReader (fReader) ;

) .« M3
} String str = bufReader.readLine () ;
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TestBufferedReader RandomAccessFile
Import java.io. * o MIMOUND file TUANBU rand
class TestBufferedReader { 1e v Tancomm access
. . . . . . v . v
public gtat_lc v_0|d main (St_rlngf\rgs [ thro’\!vs IOException { « %19 Random Access File 16210
File inFile = new File (“sample3.dat”) ;
FileReader fReader = new FileReader (infile) ; ~ TaelFreved file 11 argument Y93 constructor
BufferedReader bufReader = new BufferedReader (fReader) ;
String str ; RandomAccessFile (String filename, String mode)
str = bufReader.readLine () ; Tald File obiect 151 194
while (str ! = null) { - ile object argument constructor
System.out.printin (Stl’_) ; RandomAccessFile (File filename, String mode)
str = bufReader.readLine () ; . »
} ~ mode Miluli1dne
) bufReader.close () ; . < AMSUIURIUAET U3
3 .« “rw” MIMSUNI UL EY
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‘ Methods ﬁWlums access Random Access File

1135914910 standard input

* long getFilePointer ()

- ﬁuﬁumﬁﬁwﬂmm file pointer
* void seek (long pos)

— set file pointer Glﬁjéﬁﬁmﬂiji byte-offset ﬁ pos (A file pos = 0)
* long length ()

— AuAYHIAYLA file
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import java.io. * ;
public class Echo {
public static void main (String args[]1) {
Echo e = new Echo () ;
System.out.println (e,readLine (“Enter something : “) ) ;
}
public String readLine (String prompt) {
BufferedReader in = new BufferedReader (
new InputStreamReader (System.in) ) ;
System.out.print (prompt) ;
try {
return in.readLine () ;
} catch (IOException €) { return null; };

3
¥
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StreamTokenizer & StringTokenizer

Redirecting standard 1/0O

« StreamTokenizer 1319 InputStream ualAMNE I Ta lUMSIHUAN text file
ponilu a0 tokens Tasuasafiazion words, ALAVLLAZA
ONUTLNIAY

— @20814 Token Test.java
. StringTokenizer fnTAiA&18F 1 StreamTodenizer UAMIAY String
StringTokenizer st = new StringTokenizer (“hello world”) ;
while (st.hasMoreTokens ()) {
System.out.println (st.nextToken () ) ;

}
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. mmmﬁi}zﬁwms redirect standard input, output L9 error 18 Taeisen
static methods 11 class System
— setln(InputStream)
— setOut(OutputStream)

— setBErr(PrintStream)

. @081 Redirecting.java
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Object Serialization

Y o . . S 2 .
Java lAR1UA interface Serializable WO %8 1UN151AY object Tugilvog

stream

.. . 3 . {1 1o 4
— Serializable interface 111 interface class N1 133 method 1@ g uaiinmiion
{ 1 . ng/ <]
marker 110019371 object iuamnsngmny 1@

— Object 910 class Tan il implements Serialzable Tiansaduld
<] . Y F4 ~ 1 .
N3N object Gl‘wm’si"l’ﬂu storage L38NIT persistence
<] csy <3 A ' ng
MIINVHY INVEADIUE M50 data VDI object N serialized IN1UU

Y A Y o Lo Y o Y & X
mayjaiﬂﬂmmmim serialized mmmwm“lmﬂu transient

“transient” keyword

. | .. < D,
* Object Y94 Class fl implements Serializable %zgﬂmmzazﬁu"lﬂﬂﬂ

oo Tuiia ludnzdszmal il private, protected W30 public

' (=
- transient keyword %8 1¥is1awnsaidon lumudeyanie subobject f

19 Yy < 1 Y A d @ . Y o
!511%@]@\1ﬂ151ﬁ3\|ﬂ15m‘ﬂ ((SgT! ﬂl@yjﬁ'ﬂlﬂ‘HﬂQTNﬁU, private data) A9IN1
9

13 mark reference VD data Wil transient
public class Myclass implements Serializable {
private String custID ;
private String name ;
private transient lone total ;

H
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. d L L
Object 1/0 MIVYU Object a3 File
o 1% ObjectOutputStream object TR object /1" create ObjectOutputStream
12 . File outFile = new File (“objects.ser”) ;
* ! ObjectInputStream object INBDTU object FileOutputStream outFileStream = new FileOutputStream(outFile) ;
« Class NA9amM 39147 persistence @04 implements Serializable ObjectOutputStream outObjectStream = new ObjectOutputStream
(outFileStream) ;
fmport java.io. = ; / I save Person object
class Person implements Serializable { Person person = new Person (“Mr. Espresso”, 20, ‘M’) ;
/ / the rest is the same outObjectStream.writeObject (person) ;
) / | save primitive data type into the file
2 g e outObjectStream.writelnt (15) ;
« M class YUY subclass NADY implement Serializable
class Students extends Person implements Serializable
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1135911 Object 910 File

/| create ObjectlnputStream

File inFile = new File (“objects.ser”) ;

FilelnputStream inFileStream = new FilelnputStream(inFile) ;
ObjectlnputStream inObjectStream = new ObjectinputStream (inFileStream) ;
/ I read Person object (must do casting)

Person person = (Person) inObjectStream.readObject () ;

/ ] read primitive data type into the file
int j = inObjectStream.readInt () ;
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ClassNotFoundException

*  U®DNIIN IOException udn readObject method ¢4 throws

ClassNotFoundException A
public void myMethod (') throws IOException,
ClassNotFoundException {

cs' [ 9
. AMTOAONNIE throws @19 Y30 catch 161
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